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Climate Change & NASAClimate Change & NASA

OVERVIEW
• Climate Change and P2 (Green House Gases)

• NASA-HQ activities - Climate Change
• Risk Effects of Climate Change on NASA:  

Types of  Risks (e.g., Regulatory Risk, Supply Chain Risk, 
Product & Technology Risk, Physical Risk)

• Reducing NASA’s Risk Exposure to Climate 
Change



Climate Change and Pollution PreventionClimate Change and Pollution Prevention 
Climate Change > Temperature > Greenhouse Gases > Climate Change > Temperature > Greenhouse Gases > 

COCO22 Concentration > Carbon EmissionsConcentration > Carbon Emissions

J. P. Holdren (2006) AAAS Science & Technology Policy Forum: “The Economic, 
Environmental, & National Security Challenges of Energy Supply and the Role of
Science & Technology in Addressing Them” 
http://www.aaas.org/spp/rd/Forum_2006/holdren.pdf



Climate Change and P2Climate Change and P2 
(Greenhouse Gases)(Greenhouse Gases)

• Climate Change computer models:  
Data input “Greenhouse Gases” (typically, Greenhouse 

Gases = CO2 equivalents)
• Climate Change proposed mitigation efforts:

Reducing CO2 equivalents of Greenhouse Gases
• Applying P2 Hierarchy to Greenhouse Gases: 

Reduce, recycle and reuse, treatment, dispose of 
Greenhouse Gases



NASANASA--HQ activitiesHQ activities

• NASA-HQ Office of Infrastructure & 
Administration (I&A):  
Identified Climate Change and Regional Climate 

Variability as “Risks to NASA”

• I&A Risks: 
Managed in a Risk Management process



EXAMPLES EXAMPLES –– RISK EFFECTS OF RISK EFFECTS OF 
CLIMATE CHANGE ON NASACLIMATE CHANGE ON NASA



Climate Risk Management Limited (2005) “Report for 
Association of British Insurers:  Financial Risks of 
Climate Change”





Climate Related Mission ImpactsClimate Related Mission Impacts 
(Extreme Events (Extreme Events –– severe weather severe weather -- hail)hail)

Swiss Re (July 2000) Twister! Professional Reinsurer’s 
Perspective



Harvard Medical School (2005) Climate Change Futures Health, 
Ecological and Economic Dimensions 
http://www.climatechangefutures.org/pdf/CCF_Report_Final_10.27.pdf



CHALLENGER AND

LAUNCH SITE WEATHER CONDITIONS

From: E. Tufte (1997) Visual Explanations



CLIMATE CHANGE AND SPACE TRANSPORTATION: INTERACTIONS AND IMPACTS
This diagram conceptualizes how weather characteristics (e.g., temperature, precipitation)  contribute to weather-related 
impacts (e.g., freeze-thaw cycles, reduced visibility, tropical storms) which in turn affect space transportation 
infrastructure, operations, and space exploration equipment. 

WEATHER CHARACTERISTICS

•Temperature

•Precipitation: rain, hail, snow, freezing rain, 
dew, hoarfrost

•Wind: speed, direction

•Sky Conditions: sunshine, cloudiness, fog, 
smog, lightning

•Humidity

WEATHER-RELATED IMPACTS

•Tropical Storms and Ice Storms

•Coastal Flooding and Storm Surges

•Freeze-Thaw Cycles

•Reduced Visibility

•Drought – wildfire hazard

•Heat Stress

Climate change affects the frequency, duration and severity of weather-related impacts

Infrastructure
•Planning and Design

•Construction

•Maintenance

Space

Exploration Equipment
•Design – reqts. & specs.

•Fabrication and Assembly

•Maintenance

Operations
•Efficiencies – launch windows

•Mobility

•Safety

Space Transportation Sensitivities

Modified from “Climate Change and Transportation:  Potential 
Interactions and Impacts”, B. Mills & J. Andrey (2002)
http://climate.volpe.dot.gov/workshop1002/mills.pdf



US EPA (2006) Inventory of U.S. Greenhouse 
Gas Emissions and Sinks: 1990 – 2004

M.L. Neelisa, *, M. Patela and D.J. Gielenb (SEPTEMBER 2003) DRAFT 
VERSION “Modeling non-energy use CO2 emissions and carbon 
storage with the Non-energy use Emission Accounting Tables (NEAT)”

Supply Chain Risks



Risk Effects of Climate Risk Effects of Climate 
Change on NASAChange on NASA

• Regulatory Risk:  Regulatory impact of Greenhouse Gas 
emissions on NASA operations and activities

• Supply Chain Cost Risk:  Vulnerability of NASA suppliers in 
terms of higher component and energy costs passed on to NASA (80-90% 
of NASA’s budget is spent on acquisitions); Aerospace Industry relies on 
suppliers of steel, aluminum, and plastics that will be affected by emissions 
regulations

• Product & Technology Risk:  Economic viability of NASA 
suppliers of  commercial aerospace products & technology that will be 
geographically vulnerable to application of varying local regulatory 
schemes 

• Physical Risk:  NASA Center risks to sea level change, and 
change in frequency and intensity of extreme events (e.g., hurricanes)

Modified by I. S. Higuchi from:  J. Lash & F. Wellington (2007) “Competitive 
Advantage on a Warming Planet” Harvard Business Review (March) pages 95- 
102.



EXAMPLES OF REDUCING NASAEXAMPLES OF REDUCING NASA’’s s 
RISK EXPOSURE:RISK EXPOSURE: 

MITIGATION ACTIONSMITIGATION ACTIONS



NASA 2005 Greenhouse Gas Equivalents 
Emissions By Category

NASA Buildings 
EE Sub-Total 

(mt), 3,566,806, 
71.84%

NASA Energy 
Sub-Total (mt), 

1,210,851, 24.39% NASA ODS Sub-
Totals (mt), 

96,997, 1.95%
NASA Materials 
Sub-Total (mt), 

4,044, 0.08%

NASA 
Transportation 
Sub-Total (mt), 
85,999, 1.73%



National Research Council (1992) 
Policy Implications of Greenhouse 
Warming: Mitigation, Adaptation, 
and the Science Base



ODS Global Warming Potential ODS Global Warming Potential 
(GWP) Contributors(GWP) Contributors

• NASA’s FY 2005 ODS releases: 
CO2 equivalent of 97,604 metric tons

• In terms of ODSs, NASA’s biggest GWP contributor:  
CFC-12 

• In terms of ODSs, NASA’s top five releases come from:
HCFC-141b, HCFC-22, CFC-12, CFC-113, HCFC-225CB

• In terms of ODSs, NASA’s top five GWP contributors 
are: 
CFC-12, CFC-113, HCFC-22, HCFC-141b, CFC-115 



National Research Council (1992) 
Policy Implications of Greenhouse 
Warming: Mitigation, Adaptation, 
and the Science Base



Mitigation Action:  Mitigation Action:  
Levels of COLevels of CO22 ConcentrationConcentration

J. P. Holdren (2006) AAAS Science & Technology Policy Forum: “The Economic, 
Environmental, & National Security Challenges of Energy Supply and the Role of
Science & Technology in Addressing Them” 
http://www.aaas.org/spp/rd/Forum_2006/holdren.pdf



S. Pacala & R. Socolow (2004) “Stabilization Wedges: Solving the 
Climate Problem for the Next 50 Years with Current Technologies” 

SCIENCE VOL 305 pages 968-972.

Mitigation Actions:Mitigation Actions:



EXAMPLES OF REDUCING NASAEXAMPLES OF REDUCING NASA’’s s 
RISK EXPOSURE:  RISK EXPOSURE:  

ADAPTIVE RESPONSE ACTIONSADAPTIVE RESPONSE ACTIONS



NASA and New York CityNASA and New York City



Land Use Planning:  Land Use Planning:  
Brevard County, FL Brevard County, FL 



Reducing NASAReducing NASA’’s Risk s Risk 
Exposure to Climate ChangeExposure to Climate Change

• STEP 1- Quantify NASA’s Greenhouse Gas Situation:
– CO2 equivalents = 4,964,697 mT

• STEP 2 - Assess NASA’s Climate Change Risks:
– NASA’s hurricane risk exposure has been studied (NASA-HQ 

Facilities Engineering & Real Property Division)

– A generalized assessment of NASA’s climate change risk 
exposure is under way (NASA-HQ Environmental Management Division)

• STEP 3 - Adapt NASA’s Climate Change Responses 
to the Risks:  ??? (New York City – NASA Goddard Institute of Space Studies)

Modified by I. S. Higuchi from:  J. Lash & F. Wellington (2007) “Competitive 
Advantage on a Warming Planet” Harvard Business Review (March) pages 95- 
102.
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